Estrogen replacement reverses olanzapine-induced weight gain and hepatic insulin resistance in ovariectomized diabetic rats.
We investigated whether estrogen replacement modulated energy and glucose metabolic changes induced by olanzapine (OZP) and risperidone (RPD) in 90% pancreatectomized diabetic rats, some of whom had also been ovariectomized (OVX) and some of whom had not (sham). OVX diabetic rats were subcutaneously injected with estrogen replacement (17beta-estradiol, 30 microg/kg/day) or a vehicle. Each group was divided into 3 subgroups, and each subgroup was orally either given a placebo, RPD (0.5 mg/kg body weight/day) or OZP (2 mg/kg body weight/day) for 8 weeks. Sham rats were also divided into 3 subgroups and given drugs in the same manner as the OVX rats were. All rats were fed high-fat diets. OZP increased body weight and epididymal fat pads more than the control (vehicle) in sham and OVX rats. Increased body weight in OZP-treated sham and OVX rats was due to the increment in food intake, which was associated with potentiating the phosphorylation of hypothalamic adenosine-monophosphate-activated protein kinase. At euglycemic hyperinsulinemic clamping, OZP decreased glucose infusion rates and increased hepatic glucose output in OVX diabetic rats. In sham rats, OZP increased hepatic glucose output but not as much as in OVX rats. Hepatic insulin signaling and glucose sensing were attenuated in OZP-treated OVX rats, and the attenuation increased hepatic phosphoenolpyruvate carboxykinase expression to induce gluconeogenesis. These negative and harmful effects noted among OZP-treated OVX rats were reversed by estrogen replacement treatment. However, RPD did not alter body weight and peripheral insulin sensitivity in sham and OVX rats. OZP treatment should be avoided when treating diabetic and schizophrenic women, especially those in their postmenopausal period.